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TITLE OF THE INVENTION 



PRINT DATA PROCESSING APPARATUS , PRINT CONTROL METHOD, AND 
PRINT CONTROL PROGRAM 



BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a print data 
processing apparatus, a print control method, a computer- 
readable print control program, and a storage medium 
containing the print control program, which are used to 
perform printing processes in response to image-forming 
commands from an application. 
Description of the Related Art 

[0002] In conventional print processing (specifically, 
printer driver processing) in a print data processing system, 
concerning the selection of print modes for use in printing 
in a case in which a printer has a plurality of print 
conditions (print modes), for example, a printer description 
language (PDL) mode and an image mode, an apparatus that has 
a function of automatically selecting a print mode for use 
in printing has been proposed in Japanese Unexamined Patent 
Application Publication No. 11-129583. Other print 
conditions, such as color gradation and resolution, are 



designated by a user, or are fixed for processing. 
[0003] A printer driver having such a function of 
automatically selecting a print mode has an advantage in 
that print settings, which are complicated to the user, do 
5 not need to be determined. However, a user who is 

discontent with the time and result of printing executed by 
the print settings determined by the automatically selecting 
function operates or selects the print mode. 
[0004] In order that the user may operate and set a print 

10 condition (print mode) , the user must understand 

combinations of the characteristics of documents to be 
printed and optimal print conditions (print modes) thereto. 
Thus, in general, ordinary users who are not interested in 
print processing must use the automatically selecting 

15 function which frees them from complicated operations, even 

if they are discontent with print conditions determined by 
the automatically selecting function. Accordingly, a 
problem occurs in that the automatically selecting function 
cannot cope with a user's intention for each time. In 

20 addition, known automatic determination of print modes by a 

printer driver does not reflect the characteristic of each 
application. Depending on the type of application, even 
applications belonging to a series have different 
characteristics. For example, even drawing (figure drawing) 

25 applications include an application adapted for the PDL mode 



and an application adapted for the image mode, depending on 
the output form of an image - forming function to the graphics 
engine of an operating system (OS) . This causes a problem 
in that the conventional print-mode automatic- selecting 
function cannot cope with an application in use. 

SUMMARY OF THE INVENTION 

[0005] The present invention is made in order to 
eliminate the foregoing problems and is intended to provide 
construction for eliminating user's dissatisfaction by using 
a manner in which user's intention is reflected by a print - 
mode automatic-selecting function that performs printing in 
a particular print mode selected from among a plurality of 
print modes . 

[0006] It is an object of the present invention to 
provide a print-mode automatic-selecting function which, in 
the above construction, analyzes information to be printed 
and classifies the entirety of the information as what type 
of document, and which performs printing based on the 
classified information in a particular print mode which is 
selected from among a plurality of print modes . 
[0007] It is another object of the present invention to 
provide construction which, by recording, in each 
application, each print mode selected in the above 



construction, determines a print mode in the next printing 
in accordance with the type of an application. 
[0008] If is another object of the present invention to 
provide construction in which, in the above construction, 
evaluation for reflecting user's intention is executed by a 
printer driver when a predetermined command such as test 
print is issued. 

[0009] To these ends, according to an aspect of the 
present invention, the foregoing objects are achieved 
through provision of a print control method for performing 
print processing in an optimal operation mode which is 
automatically determined in response to a print request from 
an application program. The print control method includes a 
response acquiring step in which, by querying evaluation of 
a printing speed for the print processing or the quality of 
print produced by the print processing, a response is 
acquired, and a determination step in which, when the print 
processing is performed in response to a later print request, 
the operation mode is determined based on the response 
acquired in the response acquiring step. 
[0010] Preferably, the print control method further 
includes a print data generating step for, in response to 
the print request from the application program, generating 
print data in intermediate condition which is not dependent 
on a particular page description language, and a print data 



analyzing step for analyzing the generated print data after 
temporarily storing the generated print data. 
[0011] The print control method may further include a 
step in which, based on a predetermined selection criterion 
used when the optimal operation mode is automatically 
determined from data obtained by analyzing the print data 
and on the response acquired in the response acquiring step, 
a selection criterion for newly performing automatic setting 
of the operation mode is set. In the determination step, 
the operation mode is determined based on data obtained by 
analyzing print data which is input in response to the later 
print request and on the newly set selection criterion. 
[0012] The print control method may further include a 
classification step for outputting classification data by 
analyzing the print data so that the print data is 
classified into one of classifications based on the type of 
the print data, and a storage step in which, based on the 
response acquired in the response acquiring step and the 
classification data output in the classification step, a 
printing-mode-selecting criterion used when the print 
processing is performed in response to the later print 
request is determined for each of the classifications, and 
the determined selecting criterion is stored. 
[0013] In the determination step, the determined 
selecting criterion stored in the storage step may be used 
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as a criterion for, by comparing each of the classifications 
with the print data, determining an operation mode used when 
the print processing is performed on the print data to be 
printed. 

5 [0014] In the response acquiring step, by using a 

O plurality of options to query the evaluation of the printing 

vD 

13 speed for the print processing or the quality of print 

tti 

produced by the print processing, a selected option may be 

!!i 

|fj acquired as the response. 

=!« 

s 10 [0015] The print control method may further include a 

jy, test -print designation step for designating a test print in 

ijj which a process of querying the evaluation of the print is 

^ performed. When the test print is designated in the test- 

print designation step, the evaluation of the print is 
15 queried in the response acquiring step. 

[0016] According to another aspect of the present 
invention, there is provided a function of automatically 
selecting a printing mode. The function makes it possible 
to reflect the intention of a user who cannot control and 
20 properly set printing conditions (operation modes) although 

the user is discontent with an automatically set printing 
mode. 

[0017] According to another aspect of the present 
invention, there is provided a print data processing 
25 apparatus in which, when the intention of a user is 



reflected, the apparatus accepts a response to a query which 
has simple options and which can be responded by an even a 
user who cannot control or properly set printing conditions 
(operation modes), and performs selection of a later 
printing mode based on the response. In addition, a print 
control method therefor, and a storage medium containing a 
computer-readable program used therewith are provided. 
[0018] According to the present invention, as described 
above, by allowing a user to select one of options, printing 
conditions are appropriately changed so that print 
processing or the result of printing approaches that desired 
by the user. This operates so that a means of printing 
matching the intention of the user is provided. 
[0019] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, in 
which like reference characters designate the same or 
similar parts throughout the figures thereof. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0020] Fig. 1 is a block diagram showing the basic 
structure of a host computer to which a data processing 
apparatus according to an embodiment of the present 
invention can be applied. 



[0021] Fig. 2 is a block diagram illustrating the flow of 

data in the data processing apparatus shown in Fig. 1. 

[0022] Fig. 3 is a block diagram illustrating the flow of 

data in the data processing apparatus shown in Fig. 1. 
5 [0023] Fig. 4 is a schematic drawing showing time-series 

comparison between (A) the operation of the printer driver 

203 shown in Fig. 2 and (b) the operation of the operation 

of the printer driver 203 shown in Fig. 3. 

[0024] Fig. 5 is an illustration showing an example of 
10 the memory map of the RAM 2 shown in Fig. 1. 

[0025] Fig. 6 is an illustration showing an example of an 
j operation-mode- setting screen displayed by a related-art 

~j printer driver. 

[0026] Fig. 7 is an illustration showing a printed sample 
15 in which an operation mode is easy to set mistakenly. 

[0027] Fig. 8 is an illustration showing the result of 

automatic operation-mode determination in an embodiment of 

the present invention. 

[0028] Fig. 9 is an illustration showing a form of 
20 detection information to be collected in an embodiment of 

the present invention. 

[0029] Fig. 10 is an illustration showing a form of a 
message screen for querying a user in an embodiment of the 
present invention. 
25 [0030] Fig. 11 is a flowchart showing an example of print 



data processing in a print control apparatus of the present 
invention . 

[0031] Fig. 12 is a flowchart showing a printing-result 
query process in a print control apparatus of the present 
invention . 

[0032] Fig. 13 is a flowchart showing a process performed 
by the spooler 302 in Fig. 3. 

[0033] Fig. 14 is a flowchart showing a process performed 
by the despooler in Fig. 3. 

[0034] Fig. 15 is a flowchart showing a process performed 
by the printer driver 203 in Fig. 3. 

[0035] Fig. 16 is an illustration showing the memory map 
of a storage medium containing various data processing 
programs readable by a printing system to which a print 
control apparatus of the present invention is applied. 
[0036] Fig. 17 is a flowchart showing an example of print 
data processing in a print control apparatus of the present 
invention. 

[0037] Fig. 18 is an illustration showing a printer- 
driver graphical -user interface which is displayed in print 
control apparatus of the present invention. 
[0038] Fig. 19 is an illustration showing a printer- 
driver graphical-user interface which is displayed in print 
control apparatus of the present invention. 
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DE SCRIPTION OF THE PREFERRED EMBODIMENTS 



[0039] With reference to the accompanying drawings, 
embodiments of the present invention are described below. 
[0040] Fig. 1 is a block diagram showing the structure of 
a host computer 200 including a print data processing 
apparatus according to an embodiment of the present 
invention. The host computer 200 includes a central 
processing unit (CPU) 1 that, based on a program stored in a 
read-only memory (ROM) 3 or a document processing program 
stored in an external memory 11, executes processing on a 
document including a figure, an image, characters, and a 
table (including a spreadsheet). The CPU 1 controls the 
other devices connected to a system bus 4. 
[0041] The ROM 3 or the external memory 11 stores an 
operating system (OS) as a program for controlling the CPU 1, 
font data for use in the document processing, and various 
types of data, etc. A random access memory (RAM) 2 
functions as a main memory or a work memory for the CPU 1. 
A keyboard controller (KBC) 5 controls inputs from a 
keyboard (KB) 9 and a pointing device (not shown) such as a 
mouse. A cathode -ray- tube controller (CRTC) 6 controls a 
picture displayed on a cathode-ray tube (CRT) 10. A disk 
controller (DKC) 7 controls the accessing of the external 
memory 11, which is, for example, a hard disk (HD) or floppy 



disk (FD) containing a boot program, various applications, 
font data, a user file, an editing file, and print -data 
generating program (hereinafter referred to as a "printer 
driver" ) as a preferred embodiment of a print control 
program of the present invention. A printer controller 
(PRTC) 8 is connected to a printer 100 via a predetermined 
bidirectional interface 21 and executes communication - 
control processing- The CPU 1 performs, for example, the 
loading (rasterization) of an outline font into a display- 
information RAM provided in the RAM 2, whereby WYSIWYG can 
be performed on the CRT 10. Based on a command designated 
by a cursor on the CRT 10 which corresponds to the mouse 
(not shown) or the like, the CPU 1 opens various recorded 
windows and executes various data processes. When 
performing printing, a user opens a window concerning print 
settings, determines settings on the printer 100, and 
performs the setting of a print processing method for the 
printer driver, which includes the selection of a print mode 
[0042] Figs. 2 and 3 are block diagrams showing the flow 
of print data in the print data processing apparatus shown 
in Fig. 1. Figs. 2 and 3 show general construction of print 
data in the host computer 200 or a dedicated print server to 
which the printer 100 is connected directly or via a network 
[0043] In Fig. 2, an application 201, a graphics engine 

202, a printer driver 203, and a system spooler 204 exist as 
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files stored in the external memory 11, which is a CD-ROM or 
a hard disk . They are program modules . Each of the program 
modules is executed after being loaded into the RAM 2 by the 
OS or a module using it . 

[0044] The application 201 and the printer driver 203 can 
be additionally stored in the external memory 11 via an FD, 
a CD-ROM, or a network (not shown) . The application 201 
stored in the external memory 11 is executed after it is 
loaded into the RAM 2. When the application 201 controls 
the printer 100 to perform printing, the graphics engine 202, 
which is executable after it is similarly loaded into the 
RAM 2, is used to perform outputting ( image- forming ) . 
[0045] The graphics engine 202 loads the printer driver 
203, which is provided for each type of a printer, from the 
external memory 11 into the RAM 2, transforms an image- 
forming function (generally called a "graphic device 
interface (GDI) function") as an output from the application 
201 into an image-forming function (generally called a 
"device driver interface (DDI) function") that can be 
interpreted by the printer driver 203, and outputs the 
obtained DDI function to the printer driver 203. The 
printer driver 203 transforms the received DDI function into 
a printer control command (print data) which can be 
interpreted by the printer 100, and generates a print job by 
using a job language to process the printer data. The print 
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job including the printer control command is output to the 
printer 100 via the interface 21 after passing through the 
system spooler 204, which is loaded into the RAM 2 by the OS. 
[0046] The print data processing apparatus shown in Fig. 
5 3 according to a preferred embodiment of the present 

Q invention is obtained by extending the functions of the 

€! 

=13 print data processing apparatus shown in Fig. 2. In this 

m 

ijl apparatus, when an image-forming command (GDI function) is 

ijl sent from a graphics engine 202 to a printer driver 303, a 

-10 spool file 303 composed of intermediate codes is temporarily 

iy, generated. 

"d [0047] In the print data processing apparatus shown in 

w, 

h' Fig. 2, the application 201 is released from the print 

processing at the time the printer driver 203 has finished 

15 converting all print commands sent from the graphics engine 
202 into printer control commands. In the print data 
processing apparatus shown in Fig. 3, the application 201 is 
released from the print processing at the time the spooler 
202 has converted all print commands into intermediate code 

20 data and has output the intermediate code data to the spool 

file 303. Normally, from the point of view of release of 
application, the latter requires a shorter time. However, 
viewed from a time up to completion of outputting the 
printing result from the printer 100, the latter tends to 

25 require a more time in proportion to the time for generating 



the spool file 303. The relationship between the former and 
the latter is shown in Fig. 4. Fig. 4 shows a schematic 
time- series relationship between the operation of the driver 
203 in Fig. 2 and the operation of the driver 203 in Fig. 3. 
5 [0048] In the process of generating the spool file 303, 

^ the print data processing apparatus in Fig. 3 can analyze 

"|j in-page image-forming information and can process data for 

CO the content of the generated spool file 303. These can 

W implement additional printing functions that general 

JtO applications do no have, such as automatic selection of the 

optimal operation mode, enlargement and reduction, and so- 
Q called "N-up" printing that prints one page containing a 

Q plurality of reduced pages. 

[0049] For these purposes, the print data processing 
15 apparatus in Fig. 2 has been extended in function to a 

system that uses intermediate codes to perform spooling, 
such as the print data processing apparatus in Fig. 3. In 
order to automatically select the optimal operation mode and 
to process print data, the sequential steps are performed: 
20 a window provided by the ordinary print driver 203 is used 

to determine settings; the printer driver 203 stores the 
settings in the RAM 2 or the external memory 11; and the 
process is implemented such that a spool file manager 304 
and a despooler 305 refer to the stored settings. 
25 [0050] The structure of the print data processing 



apparatus in Fig. 3 is further described below. 
[0051] A dispatcher 301 receives a print command from the 
graphics engine 202. When the received print command is a 
print command issued from the application 201 to the 
graphics engine 202, the dispatcher 301 loads the spooler 
202 stored in the external memory 11 into the RAM 2, and 
sends the print command not to the printer driver 203 but to 
the spooler 302. The spooler 302 converts the received 
print command into an intermediate code and output the code 
to the spool file 303. The spool file 303 is not formed by 
a single file but is the general term for a plurality of 
files. When the spooler 302 converts the received print 
command into the intermediate code, it analyzes the print 
command to acquire information such as what type of printing 
the print command designates, and what type of load in the 
printer side the print command is. The analysis is 
performed for the automatic selection of the optimal 
operation mode. The result of the analysis is separately 
stored in the spool file 303. From the printer driver 203, 
processing- setting information on print data which is set 
for the printer driver 203 is acquired and stored in the 
spool file 303 by the printer driver 203. The spool file 
303 is generated as a file in the external memory 11, but 
can be generated in the RAM 2. The spooler 302 loads the 
spool file manager 304 stored in the external memory 11 into 
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the RAM 2, and notifies the spool file manager 304 of the 
condition of the generation of the spool file 303 . After 
that, if the spool file manager 304 has determined again, in 
accordance with the content of the processing- setting 
information stored in the spool file 303, that printing can 
be performed by using the graphics engine 202, the spool 
file manager 304 loads the despooler 305 into the RAM 2, and 
instructs the despooler 305 to perform print processing on 
the intermediate code described in the spool file 303. 
[0052] When being instructed by the spool file manager 
304, the despooler 305 processes the intermediate code 
included in the spool file 303 in accordance with 
information on the result of analysis of the optimal 
operation mode and the content of the processing-setting 
information which are included in the spool file 303, and 
uses a renderer 306 in the despooler 305 to develop the 
intermediate code into a print image at high speed, as 
required. The determination of whether the intermediate 
code is developed into the print image is performed such 
that an optimization determination processor in the 
despooler 305 reads a file containing the result of the 
analysis performed by the spooler 302, and comprehensively 
considers the file, together with information such as the 
processing- setting information. The determination may be 
performed in units of pages and may be performed in units of 
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Image- forming objects. In any case, the despooler 305 reads 
the intermediate code from the spool file 303, converts the 
intermediate code into a form adapted for the Application 
Programming Interface (API), and outputs the converted form 
again via the graphics engine 202. When the print command 
received by the dispatcher 301 from the graphics engine 202 
is a print command issued from the dispatcher 305 to the 
graphics engine 202, the dispatcher 301 outputs the print 
command not to the spooler 302 but to the printer driver 203. 
When being instructed by the dispatcher 301, the printer 
driver 203 generates and outputs a printer control command 
to the printer 100 via the system spooler 204. 
[0053] Fig. 5 shows an example of the memory map of the 
RAM 2 in the host computer 200 in Fig. 1. The memory map 
shows that a printing-related module 504 which includes a 
sequential print-data generating program in this embodiment, 
an application 501, related data 503, an OS 505, and a basic 
input/output system (BIOS) 506 are executable after being 
loaded into the RAM 2 in the host computer 200. The memory 
map also shows a free memory 502. 

[0054] The basic structures of the print data processing 
apparatuses according to the embodiments of the present 
invention have been described. Next, the process for 
automatically selecting the optimal operation mode is 
described. Before this description, the necessity of the 
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process for automatically selecting the optimal operation 
mode is briefly mentioned. 

[0055] In the related art, there are two types of printer 
drivers depending on whether an image -forming process in the 
print processing is performed on the host side or on the 
printer side. A type of printer driver in which the host 
side performs processing up to the image-forming process is 
called an " image driver". Another type of printer driver in 
which the printer side performs the image-forming process by 
using the PDL thereof is called a "PDL driver". Each type 
of printer driver has the following merits and demerits. 
[0056] 

Merits of PDL Driver 

• High speed processing of a page having a low load 
(engine throughput output is possible). Printing of 
characters, image-forming of a stretchable image, etc. 

• No change in data size when gradation increases. 
[0057] 

Demerits of PDL Driver 

• Invalid output of RGB logical arithmetic processing (a 
color printer performs low speed processing when 
performing an inverse UCR process in the YMCK system) . 

• No upper limit in the size of data to be transferred, 
which may reduce printer-processing speed. There is no 
upper limit in the size of PDL data. Thus, when the 
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memory is full of a large amount of image -forming object 
data, processing is continued by temporarily loading the 
data into an image memory, or reducing gradation or 
resolution, so that the processing speed may decrease. 
[0058] 

Merits of Image Driver 

• Upper limit in data size per page. 

• A high-resolution image can be formed at high speed 
because the host side normally has a large memory 
capacity and the CPU has high processing speed. 

[0059] 

Demerits of Image Driver 

• A larger amount of data and a longer time are required 
compared with those of the PDL, which uses character 
codes for processing, because characters are loaded as 
character images . 

• A dedicated hardware accelerator as built into the 
printer side cannot be utilized. 

[0060] Since each of the image driver and the PDL driver 
has merits and demerits, as described above, each driver 
should be exclusively used. However, if the user does not 
set the optimal operation mode, printing may take an 
extremely long time, and the quality of a printed image may 
deteriorate. The user also must set the operation mode by 
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using a combination of instructions on color gradation and 
resolution. Specifically, on the printer driver setting 
screen shown in Fig. 6, from among a plurality of 
predetermined icons, an icon which most represents the type 
of a document to be printed must be selected by the user. 
In this case, after the document is printed by selecting an 
icon "DOCUMENT /TABLE" since the document is made by a word- 
processing application, it may be found that, since the 
document actually has high-resolution image data as an 
attachment, selection of an icon "IMAGE 1", which activates 
image driver processing, can perform high speed processing. 
[0061] Accordingly, a new type of printer driver has been 
developed which can select an optimal type of printing in 
place of the user. The new type of printer driver has the 
following three features : 

1. When the user prefers high speed printing to high image 
quality, the printer driver can achieve stable speed 
performance. The printer driver includes a dynamic 
mechanism for switching between printer processing and 
host processing. The printer driver implements engine 
throughput by generating data in the PDL mode for a 
general page, and eliminates an extremely large printing 
time by controlling the host side to perform 
rasterization for a page having a heavy load on the 
printer side. 
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2. When the user prefers accurate printing to printing 
speed, the printer driver can automatically select a 
normal system of output processing. By performing 
prediction of inappropriate printing, the printer driver 
can automatically select an appropriate output 
processing system. The printer driver checks beforehand 
each of the PDL mode and the image mode for limitation, 
and avoids the limitation. 

3 . The printer driver is a means of providing an easy 
operation. The printer driver automatically selects the 
optimal mode of printing in place of the user. When the 
printer driver is compared with an automobile, it 
operates as an automatic car that does not perform 
manual shifting but selects an optimal gear. In other 
words, when the application software is used to perform 
print processing, print information in intermediate 
condition which is not dependent on a particular PDL is 
generated and is temporarily stored in a storage unit , 
and the stored print data is analyzed to automatically 
determine the optimal operation mode, whereby the 
printer driver exhibits operation in which only the 
merits of the PDL and image drivers are utilized. 

[0062] In a printer driver of the above type, the process 
for automatically selecting the optimal operation mode is 
performed in the following manner. 
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[0063] A case in which the photograph- included document 
shown in Fig. 7 is printed by using a color laser-beam 
printer (LBP) is described below. 

[0064] Since the document in Fig. 7 looks ordinary 
document data at first, an ordinary user will print the 
document by selecting the icon "DOCUMENT/TABLE" in Fig. 6 if 
it is displayed on the printer driver setting screen. By 
selecting the icon "DOCUMENT /TABLE" , the printer driver 
operates as a PDL printer driver. However, the photograph 
portion is image data having an extremely high resolution 
and high gradation (specifically, 600 -dpi original size, 8 
bits for each of RGB). Accordingly, actually, selecting the 
icon "IMAGE 1" for image driver processing enables high 
speed processing. This is because, when converting high- 
resolution high- gradation image data into PDL commands, the 
image data is sent to the printer 100, with the high 
resolution and gradation unchanged. In other words, image 
data having a size represented by "image -width pixels" by 
"height pixels" by "gradation (the number of bits)" by "the 
number of planes (RGB form: 3)" is sent to the printer. 
However, the color LBP for use in this embodiment processes 
a color image not by using the RGB form but by using the 
YMCK form, and supports gradations not by using eight bits 
but by using up to two bits. Thus, the printer driver sends 
image information that is more redundant than printable 
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image quality. In addition, a limited amount of the built- 
in memory of the printer causes a case in which, when high- 
resolution and high- gradation image data is sent to the 
printer, with its large size unchanged, the data cannot be 
retained in a page buffer in the printer. The content of 
the page buffer is loaded into an image-forming plane so 
that the area of the page buffer is free. This operation 
delays print processing by printer. Such a problem can be 
prevented if the amount of image data to be sent to the 
printer is found. 

[0065] The printer driver 203 (shown in Fig. 3) described 
in this embodiment generates print information having 
intermediate condition which is not dependent on a 
particular PDL when the application 201 (in Fig. 3) is used 
to perform print processing. At this time, from the print 
information, which includes image data, the printer driver 
predicts two values, that is, how many bytes are required 
when converting the image data into PDL commands, and how 
many bytes are required when loading a print image 
beforehand into the renderer 306 (in Fig. 3) so as to match 
the output resolution and output gradation of the printer 
100. 

[0066] Therefore, when the print data shown in Fig. 7 is 
processed, the printer driver in this embodiment 
automatically selects as an optimal operation mode an 



operation in which the host side performs an image loading 
processing. The above method or process performs the 
process for automatically selecting the optimal operation 
mode. Nevertheless, there is also a case in which the 
automatic selection processing will not always be an optimal 
solution to all users. For example, although " IMAGE 1" is 
selected to output gradation using two bits, the user may 
not need such a level of gradation, or may need high-speed 
print processing. In this case, performing processing using 
one bit enables high speed. Also, the user may need high- 
quality printed matter, even if a large processing time is 
required, that is, the user may need a multi-gradation high- 
density image. The determination criterion required for the 
process for automatically selecting the optimal operation 
mode for each time is determined by user's preference. Thus, 
a priority determination criterion must be designated by the 
user. 

[0067] The present invention is made as a result of 
paying attention to this respect. One feature of the 
present invention is that a criterion which is preset in the 
related art and which is required for automatically 
selecting an optimal operation mode is changed such that, 
after printing is performed by using the operation mode 
automatically selected with the criterion, or printing is 
performed by using an operation mode automatically selected 



with a certain criterion, the user selectively inputs 
evaluation of print processing or the result of printing. 
By making it intuitively easy for the user to selectively 
input the evaluation, the print data processing apparatus 
can easily receive instructions about the changed criterion 
for automatically selecting the optimal operation mode. In 
addition, by recording information on user's preference for 
each type of printed document, automatic selection based on 
the information of the optimal operation mode is performed 
when printing is performed the next time. 

[0068] When the spooler 30 2 (in Fig. 3) generates print 
information in intermediate condition for each time, the 
detection information (shown in Fig. 9) for determining the 
optimal operation mode in order to print the print 
information is collected, and is recorded with the content 
of the print information. The detection information in Fig. 
9 is broadly divided into general information on a print job 
and printing-details information. The general information 
includes the time and date of printing, a printer, the name 
of a file to be printed, the date of creation of the file, 
the date of updating of the file, the name of an application 
used for printing, the version number of the application, 
settings (driver operation state) on the user interface (UI) 
of the printer driver 203, and the total number of pages in 
a print job. The printing- details information is classified 



into three broad printing object types: text, graphics, and 
image. The information required for detection in each 
printing object type is collected. For example, regarding 
the text type, the number of characters and the point number 
of the maximum character size in the page are collected and 
recorded. Regarding the graphics type, the total number of 
graphics objects included in the page, and information on 
whether or not logical printing (raster operation (ROP)) is 
designated are collected. Similarly, regarding the image 
type, the resolution of an image to be rendered, etc., are 
collected. 

[0069] After that, for each page, the type of document 
construction is determined and recorded. It is determined 
into which of "Large Number" level, "Intermediate Number" 
level, and "Small Number" level the already recorded number 
of characters in text is classified, and the result of the 
determination is represented by a numerical value. 
Specifically, "0" represents no object, "1" represents a 
small number, and "2" represents a large number. By 
similarly applying this representation to the graphics type 
and the image type, a three-digit value is formed in which 
the digits of the value correspond to the text type, the 
graphics type, and the image type, respectively. For 
example, the value "202" represents a document which has a 
large number of characters in text and a large number of 



images but does not include any graphics. The three-digit 
value is recorded, with the collected information. 
[0070] Based on the obtained detection information, the 
optimal operation mode is determined. Specifically, 
regarding the text information, the maximum point size is 
compared with a threshold value. When the maximum point 
size is greater than the threshold value, it is determined 
that the image-forming process is performed on the host side. 
When the maximum point size is less than the threshold value, 
it is determined that the image-forming process is performed 
on the printer side. Regarding the graphics information, 
the number of objects is compared with a threshold value. 
When the number of objects is greater than the threshold 
value, it is determined that the image-forming process is 
performed on the host side. When the number of objects is 
less than the threshold value, it is determined that the 
image-forming process is performed on the printer side. 
Regarding the image information, resolution data, gradation 
data, and image-forming area data are used to predict the 
amount of data to be sent to the printer 100, which is 
generated when the image is converted into PDL commands . 
When the predicted amount of data is greater than an image 
size obtained when images are rendered and processed up to 
halftoning on the host side, it is determined that the 
image-forming process is performed on the host side. When 
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the predicted amount of data is less than the image size, it 
is determined that the image-forming process is performed on 
the printer side. Regarding the ROP, when an ROP number 
which is not supported on the printer side is designated, it 
is determined that the image-forming process is performed on 
the host side. When the ROP number is not designated, it is 
determined that the image -forming process is performed on 
the printer side. Regarding each determination criterion, 
from among a determination criterion specified by the user, 
and recorded determination criteria, a determination 
criterion that corresponds to the result of classification 
of pages by document construction types is selected. 
[0071] The optimal operation mode is automatically 
determined, as described above, and the print processing is 
executed in accordance with the determined processing method. 
A criterion for determining the optimal operation mode, 
which has been used, is, for example, one of criteria 
predetermined for possible cases in the printer driver 203. 
[0072] One feature of the present invention is that the 
despooler 305 (in Fig. 3) queries the result of printing. 
At the time the processing of the entirety of printing 
information has ended, the user is requested to evaluate the 
result of printing by performing processing that outputs 
messages as shown in Fig. 10 about whether or not the used 
determination criterion is appropriate. Based on a user- 
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selected determination criterion and the present 
determination criterion, a determination criterion for the 
next time is determined, and a determination criterion 
record according to the present document construction is 
5 updated. The present determination criterion is one used 

p when performing the print processing which requests the user 

to evaluate the result of printing. The present 
determination criterion includes a criterion (default value) 
?i! which is initially preset in the printer driver 203, and is 

"€o updated after printing is performed. 

[0073] The above sequential process is described below 
0 with reference to the flowchart shown in Fig. 11. 

S3 [0074] In step S112, a print-data generating process is 

performed. Figs. 13 to 15 are flowcharts illustrating step 
15 S112 (in Fig. 11) as the print processing performed in the 

structure shown in Fig. 3. Fig. 13 shows a process 
performed by the spooler 302 in Fig. 3. Fig. 14 shows a 
process performed by the despooler in Fig. 3. Fig. 15 shows 
a process performed by the printer driver 203 in Fig. 3. 
20 [0075] In Fig. 13, when initialization is performed and 

the print processing is initiated in step S131, print 
information is transferred from the graphics engine 202. In 
step S132, the content of the print information is spooled 
as a file of intermediate print information which is not 
25 dependent on a particular PDL. In step S133, the detection 
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information shown in Fig. 9 is also collected. In step S134, 
the spooler 302 determines whether or not steps S132 and 
S133 have been completed for one page. When both steps have 
been completed for one page, in step S135, the document 
5 construction type is detected and the detection result is 

C! recorded. In addition, by using the detection information 

- collected in step S133, and the determination criterion 

til designated by the user, or one of recorded determination 

If] criteria which corresponds to the type of a document 

.4o classified, the optimal operation mode is determined, and 

U the result is spooled as a file as shown in Fig. 8. These 

jj complete the information of one page to be spooled by the 

y! spooler 302. Thus, the despooler 305 that operates as a 

separate process is activated in step S136. If the 
15 despooler 305 has already been activated, nothing is 

performed in step S136. Since the despooler 305 operates in 
separate time-series as a separate process, the process of 
the despooler 305 is described below with reference to Fig. 
14. In step S137, the spooler 302 determines whether or not 
20 steps S132 to S136 have been completed for all the pages. 

If the steps have not been completed, the spooler 302 
returns to step S132, and repeatedly performs the subsequent 
steps. If the steps have been completed, the process of the 
spooler 302 ends in step S138. 
25 [0076] Next, with reference to Fig. 14, the process of 



the despooler 305 is described below. 

[0077] When initialization is performed and the despool 
process is initiated in step S141, the despooler 305 reads 
the file (in Fig. 8) containing the result of automatic 
detection of the operation mode, and reads the detection 
result of each page. In step S142, the despooler 305 
determines whether the page should be processed on the 
printer side (indicated by "PDL" in Fig. 14) or the page 
should be processed on the host side (indicated by "IMAGE" 
in Fig. 14). If the page should be processed on the printer 
side, the despooler 305 proceeds to step S143. If the page 
should be processed on the host side, the despooler 305 
proceeds to step S146. In step S143, the despooler 305 
opens the spool file in which image-forming data and 
properties are spooled, and reads the contents of the spool 
file from the beginning. In step S144, the despooler 305 
converts the spooled print information from the intermediate 
state into an API provided by the graphics engine 202, and 
uses the function of the graphics engine 202 to perform the 
print processing again. In step S145, the despooler 305 
determines whether or not reproduction of the print 
information for one page has been completed, and repeatedly 
performs steps S143 and S144, as required. If the print 
information for one page has been reproduced, the despooler 
305 proceeds to step S150 (described later) . 



[0078] If the despooler 305 has determined in step S142 
that the page should be processed on the host side, that is, 
image-forming should be performed for the page, the 
despooler 305 proceeds to step S146. In step S146, the 
5 despooler 305 opens the spool file in which image-forming 

data and properties are spooled, and reads the contents of 
J| the spool file from the beginning. In step S147, the 

jifj despooler 305 converts the spooled print information from 

^ the intermediate state into an API provided by the renderer 

*10 306, and performs image forming so that each piece of the 

print information becomes a print image. After the image- 
CG forming result becomes an image, in step S148, the image is 

p. converted into the API provided by the graphics engine 202, 

and the print processing is performed again by using the 
15 function of the graphics engine 202. After the despooler 

305 repeatedly performs steps S146, S14 7, and S148, it 
determines in step S149 whether the steps have been 
completed for information for one page. If the steps have 
been completed, the despooler 305 determines in step S150 
20 whether the steps have been completed for all the pages. If 
unprocessed page data remains, the despooler 305 returns to 
step S142 and repeatedly performs the subsequent steps. If 
unprocessed page data does not remain, the process of the 
despooler 305 ends in step S150A. 
25 [0079] In the above flowchart, the image-forming process 
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is performed as a separate process by graphics engine API 
calls. Specifically, the print processing is executed such 
that the graphics engine 202 dynamically links the printer 
driver 203. The process of the printer driver 203 is 
5 described below with reference to Fig. 15. 

„ [0080] In step S152, the printer driver 203 (in Fig. 3) 

accepts an image-forming command from the application 201 

2 (in Fig. 3) via the graphics engine 202 (in Fig. 3). In 

W step S153, the printer driver 203 converts the command into 

II] 

-Eo the corresponding PDL data. In step S154, the PDL data is 

j-* sent from the printer driver 203 to the system spooler 204 

Q (in Fig. 3), and the system spooler 204 performs spooling of 

m 

Q the PDL data in the RAM 2 or the external memory 11. In 

step S155, the printer driver 203 determines whether image- 

15 forming processing by the application 201 and the graphics 

engine 202 has ended. If the determination is negative, the 
printer driver 203 returns to step S152, and repeatedly 
performs the same steps. If the determination is 
affirmative, the printer driver 203 proceeds to step S156, 

20 and transmits, to the printer 100, the PDL data spooled by 

the system spooler 204, and the process of the printer 
driver 203 ends in step S157. A technique for generating 
the PDL command, which is executed by the printer driver 203, 
is characterized in that, since a PDL (drawing) command by 

25 which a geometric representation corresponding to vector 



graphics such as a line is formed is transmitted to the 
printer 100, the image -forming processing system and program 
of the printer 100 perform the generation (rasterization) of 
a print image. In this case, the time required for the 
print processing in the printer 100 is determined by the 
types of objects and the number of objects. 
[0081] When all the steps of the print-data generating 
process in step S112 (in Fig. 11) are completed, in step 
S113, the user is queried about whether determination 
related to the present printing is appropriate, and the 
result of user's evaluation is accepted. Referring Fig. 12, 
Step S113 is further described in the following. In step 
S122, a message and options are displayed in a form as shown 
in Fig. 10, and a selected option as an input is accepted. 
After that, the selected option is recognized. When, for 
example, the " ( PRINTING RESULT) IS SATISFACTORY THIS TIME" 
shown in Fig. 10 is accepted as an input, it is determined 
in step S123 that no change is detected before proceeding to 
step S126. When one of the options other than the 
"(PRINTING RESULT) IS SATISFACTORY THIS TIME" is selected 
and accepted, a determination criterion for the next time is 
determined based on the selected option and the present 
determination criterion, and a determination criterion 
corresponding to the present document construction is 
updated. After that, the printing-result query process ends 
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in step S126. 

[0082] When the printing-result query process ends in 
step S126 in Fig. 12, the print -data processing is completed 
in step S114 in Fig. 11. 
5 [0083] This part is most characteristic of the present 

^ invention. By using the image (in Fig. 10) displayed in 

'% step S121 in Fig. 12, a query is displayed by using options. 

2 By selecting one of the options, the user can change an 

flj automatic determination criterion set by the manufacturer, 

■So and can easily switch the present settings to those which 
iM< match user's preference or the purpose of printing. 

O [0084] By using Figs. 10, 11, 12, 13, 14, and 15, the 

p flow of processing in the embodiment of the present 

invention has been described. Although the image in Fig. 10 
15 is exemplified as a simple form in order to show the 

contents of the query, the query does not need to have a 
form for querying all pages at a time, as shown in Fig. 10, 
but it is possible for the query to use units of pages, 
text /graphics /image units in each page, as shown in Fig. 9, 
20 or simply units of image-forming objects consisting of text, 

graphics, and images. In addition, immediately after a 
printer driver is introduced, when the user's response 
"(PRINTING RESULT) IS SATISFACTORY THIS TIME" as shown in 
Fig. 10 cannot be obtained for simple queries despite the 
25 execution of the print processing a plurality of times, it 
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is possible that the query be gradually changed to a form 
using units of image-forming objects of each type. 
Regarding the above query and the storage of response 
thereto, when it is assumed that a plurality of users exist, 
it is natural to perform management for each user. 
[0085] According to another embodiment of the present 
invention, when the spooler 302 (in Fig. 3) classifies pages 
to be printed into document construction types, the name of 
each application used for printing can also be included in a 
classification. In this case, the classification is 
represented by "application name + 3-digit numerical value", 
and a determination criterion is recorded for each 
classification. When the name of an application that has 
not been used for printing is detected, a new recording area 
that includes a predetermined criterion (default) set in the 
printer driver 203 is created, and the criterion is updated 
when performing subsequent printing. In other words, when 
the printer driver 203 determines the printing mode, it 
retrieves, based on a determination criterion, an 
application name which is acquired by the API of the OS from 
an application which requests printing. The printer driver 
203 determines the printing mode by using a determination 
criterion adapted for the application. Definitely, for 
simplifying processing, it is possible that each 
classification be formed only by an "application name" . 
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This facilitates determination in accordance with, 
application characteristics, so that a small number of steps 
can reach settings desired by the user. 

[0086] As described above, by managing classifications in 
a form in which an application name is included in each 
determination criterion, when an application for drawing 
figures requests printing, the printer driver 203 can 
determine the printing mode by using a determination 
criterion adapted for figure drawing. Also, when a word- 
processing application requests printing, the printer driver 
203 can determine the printing mode by using a determination 
criterion adapted for character printing. Therefore, for a 
user who alternately uses a drawing application and a word- 
processing application, a determination criterion is 
controlled not to be different from that desired by the user, 
so that a user friendly printer driver can be provided. 
[0087] According to another embodiment of the present 
invention, in addition to the construction of the above 
embodiment, by providing the printer driver 203 (in Fig. 3) 
with a user interface for instructing the printing-result 
query process to or not to function, the printing-result 
query process is executed only when it is instructed to 
function. Accordingly, also when the user dislikes the 
inconvenience of being constantly urged to select, the 
printing-result query process can be controlled not to be 
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performed. By performing the printing-result query process, 
as required, the determination criterion can be updated. 
[0088] With reference to the flowchart of Fig. 17, the 
above sequential process is described below. 
[0089] After the printer driver 203 initiates a print- 
data processing in step S171, it performs a print-data 
generating process in step S172. The print-data generating 
process in step S172 is identical to that in step S112 shown 
in Fig. 11. In step S173, the printer driver 203 determines 
whether a printing-result query process is set to be 
activated. If the determination is affirmative, the printer 
driver 203 performs the printing-result query process, and 
terminates the print -data processing. The printing-result 
query process is identical to that in step S113. If the 
printer driver 203 has determined in step S173 that the 
printing-result query process is not set to be activated, 
the printing-result query process is not performed and the 
print-data processing ends. 

[0090] In an example of a user interface for instructing 
the printing-result query process to or not to function, it 
is possible that the user be allowed to select whether or 
the printing-result query process is performed, by using a 
check box 1801 (shown in Fig. 18) which indicates whether to 
evaluate automatic switching after performing printing. In 
this case, when the printer driver 203 is requested to 
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perform printing, it determines whether the check box 1801 
is checked. If the check box 1801 is checked, step S174 (in 
Fig. 17) may be performed. In addition, as an option 1901 
in Fig. 19 shows, when one of printing purposes (functions) 
is selected, the printing -result query process can be 
performed. When no option is selected, the printing-result 
query process cannot be performed. 

[0091] According to another embodiment of the present 
invention, in the printing-result query process, a query can 
also include not only an optimal- operation-mode determining 
criterion but also items (e.g., color matching) from which 
an item is selected depending on user's preference. In 
response to an item selected in the printing- result query 
process, settings on color matching for use in the next 
printing are determined, and in response to a page-unit 
document construction type obtained as the result of 
classifying print data, settings on color matching for use 
in printing for the next or later occasion are recorded. 
When despooling for the next or later occasion is performed, 
corresponding settings on color matching are used to perform 
printing. 

[0092] Fig. 16 illustrates the memory map of a storage 
medium containing various types of data processing programs 
readable by a printing system to which a print control 
apparatus according to the present invention is applied. In 
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Fig. 16, direction information includes various types of 
data processing information which are shown below, for 
example, an installed program, and information representing 
the positions of storage areas containing the various files 
5 of a printer driver according to the present invention. 

m [0093] Information (not shown) for managing the programs 

stored in the storage medium, for example, version 

^ information, creator information, etc., are stored, and 

iff 

* information (not shown) that is dependent on the OS or the 

410 like of a pro gram -reading side, for example, icons which 

f* distinguishably display the programs may be stored. 

O [0094] In addition, also data that is dependent on the 

SB 

O programs is managed by the directory information. The 

storage medium may store a program for installing the 
15 programs, and a program or the like for use in a case in 

which when a program to be installed is compressed, it is 
decompressed by the program or the like. 

[0095] The processes shown in Figs. 11 to 15 in the above 
embodiments may be performed by externally installed 

20 programs in a host computer. In this case, the present 

invention can be applied to even a case in which pieces of 
information including programs are supplied to the host 
computer either by using a storage medium such as a CD-ROM, 
a flash memory, or a floppy disk, or from an external 

25 storage medium via a network. 
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[0096] It is obvious that the object of the present 
invention can be also achieved such that a system or an 
apparatus is supplied with a storage medium containing the 
program code of software for implementing the functions of 
the foregoing embodiments, and the program code is read and 
executed by the computer (or a CPU or an MPU) of the system 
or the apparatus . 

[0097] In this case, the program code itself which is 
read from the storage medium implements novel functions of 
the present invention. Thus, the storage medium containing 
the program code is included in the present invention. For 
example, a floppy disk, a hard disk, an optical disk, a 
magneto-optical disk, a DVD, a CD-ROM, a magnetic tape, a 
read-only memory, an EEPROM can be used as the storage 
medium. 

[0098] In addition, it is obvious that the execution of 
the program code which is read from the computer includes , 
not only the implementation of the functions of the 
foregoing embodiments are implemented, but also a case in 
which the OS or the like of the computer performs based on 
the instructions of the program code the entirety or part of 
actual processing and the performed processing implements 
the functions of the foregoing embodiments. The execution 
of the program code which is read from the computer also 
includes a case in which, after the program code read from 



- 42 - 



the storage medium is written in the memory of an add- in 
hoard inserted in the computer or a computer-connected add- 
in unit, the CPU or the like of the add-in board or unit 
performs based on the instructions of the program code the 
entirety or part of actual processing and the performed 
processing implements the functions of the foregoing 
embodiments . 

[0099] As many apparently widely different embodiments of 
the present invention can be made without departing from the 
sprit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 
[0100] As described above, according to the above 
embodiments, by performing the steps of generating, in 
response to a print request from an application program, 
print data in intermediate condition which is not dependent 
on a particular PDL, temporarily storing the generated print 
data, performing print processing after an optimal operation 
mode is determined by analyzing the stored print data, 
acquiring a response by querying a user about evaluation of 
printing speed or print produced in the completed print 
processing, storing a selection criterion for automatically 
selecting printing conditions for the next printing, which 
is determined based on the response, and determining an 
operation mode based on the stored selection criterion when 
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print processing is performed in response to the next print 
request, print conditions for the next printing can be 
automatically selected so as to approach printing result 
desired by the user, and the user can control printing in 
the desired form, even if the user does not have special 
knowledge of the print processing and its result. 
[0101] The criterion used when automatically selecting 
the optimal operation mode by analyzing the print data can 
be changed not to a predetermined criterion determined by a 
manufacturer beforehand, but to a criterion for selecting an 
operation mode in which printing is finally performed in the 
user-desired form. Thus, print processing which matches the 
user's system can be performed. 

[0102] As described above, according to the present 
invention, in a print control method for performing print 
processing in an optimal operation mode which is 
automatically determined in response to a print request from 
an application program, by querying evaluation of a printing 
speed for the print processing or the quality of print 
produced by the print processing, a response is acquired, 
and when the print processing is performed in response to a 
later print request, an operation mode is determined based 
on the response acquired. Thus, the intention of the user 
can be reflected in a printing-mode automatic-selecting 
function can be provided in which printing is performed by 
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using a particular printing mode selected based on the 
classified information from among a plurality of printing 
modes. Accordingly, dissatisfaction of the user can be 
eliminated. 

[0103] In addition, according to the present invention, 
in the above construction, by analyzing the content of print 
information, the entirety of information to be printed is 
classified as what type of document, and a printing-mode 
automatic- selecting function can be provided in which 
printing is performed by using a particular printing mode 
selected based on the classified information from among a 
plurality of printing modes . 

[0104] Moreover, according to the present invention, in 
the above construction, by recording a determined and 
evaluated operation mode for each application, when 
performing printing the next time, an operation mode can be 
determined in view of an application name. 

[0105] According to the present invention, in the above 
construction, evaluation for reflecting the intention of the 
user can be performed by the printer driver 203 in response 
to a predetermined command such as test print. 



